number but distinguished by a final letter; for example, the KIR2DL5A and KIR2DL5B genes [4] . The similarity of these two genes suggests they are related by a recent gene duplication event.
Certain KIR genes have arisen through recombination between two other KIR genes and are effectively functional hybrids of the parent genes. The question for gene nomenclature is whether the recombinant gene should have a new unique name or be given a name that in some way represents its evolutionary ontogeny. If we consider avoids the ambiguities of these assumptions. In this case, the new gene could be assigned 3DL"n," in which "n" represents the next number in the series. Perhaps the simplest solution to naming alleles of a recombinant gene is to assign the allele with the gene name of the gene contributing the Ig-like domains, providing sufficient homology is maintained. In such situations in which the 3Ј region of the recombinant allele is inconsistent with the L/S designation of the gene, a suffix would be added to the allele name to indicate the aberrant nature of the allele. Using this nomenclature, it would be possible to rename the alleles of the 3DS1 gene, which behave as alleles of the 3DL1 gene, in the 3DL1 series with an "S" suffix to indicate their short tail.
KIR PROTEIN NOMENCLATURE
Consistent with standard genetic nomenclature, the names of genes and alleles are given in italic typeface. The names for the KIR proteins are the same as those used for the KIR genes; however, they will be presented as normal typeface (Table 1) .
Like other cell surface molecules of the immune system, the KIR molecules have also been given a CD designation and are recognized as members of the CD158 series (see the list of aliases and previous designations given in Table 1 ) [5] [6] [7] .
KIR ALLELE NOMENCLATURE
Following the success of the nomenclature used for HLA alleles, it was decided to name KIR allele sequences in an analogous fashion. After the gene name, an asterisk will be used as a separator before a numerical allele designation. The first three digits of the numerical designation will be used to indicate alleles that differ in the sequences of their encoded proteins. The next two digits will be used to distinguish alleles that only differ by synonymous (noncoding) differences within the coding sequence. The final two digits will be used to distinguish alleles that only differ by substitutions in an intron, promoter, or other noncoding region of the sequence. A complete listing of all KIR allele sequences assigned official names can be found in Table 2 .
Evidence exists indicating that the 3DS1 and 3DL1 genes behave as alleles of the same gene. It is likely that at some time in the future the alleles of these genes will be combined under one gene name. To avoid confusion, it has been decided to name the alleles of both genes in a single numeric series, thus 3DL1*001 to 3DL1*009 are followed by 3DS1*010 to 3DS1*014. Likewise the alleles of the 2DL5A and 2DL5B genes have also been named in a single series because of the similarity of these sequences.
NAMING KIR HAPLOTYPES
The KIR gene family forms part of the leukocyte receptor complex (LRC), which includes several related gene families that encode cell-surface receptors of the immune system and have extracellular regions made up of Ig-like domains. Within the LRC the KIR genes appear the most variable. In addition to allelic polymorphism, there is haplotypic variability due to the different number and kind of KIR genes. This situation is analogous to that of the HLA-DRB genes, but contrasts with that of the HLA class I gene organization, which is relatively fixed. Because haplotypic diversity is a major contributor to the population diversity of KIR and of NK cell repertoires, there was agreement amongst the committee that it would be useful to devise a robust and versatile nomenclature system that could be used to describe the gene content of different KIR haplotypes. With this in mind it was suggested that each KIR haplotype be designated "KH," followed by a hyphen and then a unique threedigit number, assigned sequentially indicating the different haplotypes. This system would allow 999 KIR haplotypes to be named.
Two kinds of KIR haplotype have been described based upon gene content and are designated A and B. No single specific criterion distinguishes all A and B haplotypes, a current working definition being as follows. Group B haplotypes are characterized by one or more of the following genes: KIR2DL5, KIR2DS1, KIR2DS2, KIR2DS3, KIR2DS5, and KIR3DS1. Conversely, group A haplotypes are characterized by the absence of all these genes. As a consequence of these differences, the B haplotypes have more genes encoding activating KIR than A haplotypes. Different investigators have used different criteria to distinguish A and B haplotypes, and certain haplotypes are assigned differently when using these different criteria ( [8, 9] and other refs). The committee felt that the distinction between A and B haplotypes is a useful one, having potential biological and medical sig- nificance, and that efforts should be made to develop a consistent and logical set of criteria for distinguishing them. It was proposed that as part of the haplotype nomenclature the letters A or B would follow the threedigit number. So a haplotype may, for example, be named KH-001A or KH-022B. To supplement the haplotype name and provide further information, it was suggested that following the haplotype designation a 17-digit binary code would indicate the presence or absence of the genes on the haplotype. Each digit in the code would represent a distinct gene: a "1" indicating presence of the gene, a 0Ј its absence. Thus a full haplotype name could be given as KH-001A-11100010011011011. This system can readily accommodate the discovery of additional KIR genes by simple introduction of another digit. Wherever possible the order of the genes in the full haplotype designation will reflect their order in the genome. However, when digits are added to represent newly discovered genes, they will be placed at the end of the code in the order of their discovery.
To refine haplotype definition, a further series of digits could be used to indicate which allele for each KIR gene is present on a haplotype. It is suggested that such an addition would only be made to the nomenclature once it had become a common practice to type KIR genes at the allele level.
NAMING KIR GENOTYPES
As well as assigning unique designations to KIR haplotypes, it was also thought useful to provide a nomenclature system to describe KIR genotypes. It was suggested that each genotype would be indicated by the prefix "KG" followed by a hyphen, in turn followed by a unique four-digit number. This would then be followed with an optional hyphen and 17-digit binary code. As in the naming of haplotypes, the binary code would indicate the presence (a 1) or absence (a 0) of KIR genes in the genotype. So a KIR genotype may be written KG-0202-1110101101101101. The order of genes would be as used for the haplotype code.
Further refinements of this system to indicate the presence of null alleles or to demonstrate homozygosity of alleles have been suggested. However, in the short term it has been recommended that the community gains familiarity with the system as proposed before implementing any additional complexity.
KIR SEQUENCE DATABASE
In collaboration with the European Bioinformatics Institute, the KIR-DB-a database of the nucleotide and protein sequence alignments for all of the officially recognized KIR alleles-has been established. Together with the sequences, information is given on the nomenclature assigned to the different KIR alleles. In the near future further tools for the submission and analysis of KIR sequences will be made available from the web site. The KIR-DB may be accessed via the World Wide Web at http://www.ebi.ac.uk/ipd/kir/.
